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Fig. | The chemical structure of DR-1 and CEM-MMA Fig. 2 The experimental setup for determination of

polymer second harmonic coefficient da,
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relaxation process

Table 1. The estimation of apparant activation energy for randomization process of DANS poled

polymer
Temperature | SHG Density of oriented Changing rate T

(§)) (Ref. [6]) molecules (mol/1) K (mol/sec)

100 100 4.98x10°? 0 2.68x10°3
125 95 4.73X10°? 1.39% 1077 2.51X10°*
150 91 4.53><19“ 2.50X10°7 2.36x10"?
175 74 3.69x10"? 7.17X1077 2.23x10"°?
200 57 2.84%10°° 1. 19X 10" 2.11x10°?
225 33 1.64x 103 1.86X10* 2.01x10"8

Table 2. The lifetime estimation of electro-optical effect in poled DANS polymer film

The days in which the sample shows The lifetime at room temperature (20 'C) (years)
stablized SHG (100 C) Evaluated according to our E, Evaluated according to reported £,

0.5 0. 05 3.44x10*

1 0.11 6.88x10°

2 0. 22 1.38x10°

3 0. 33 2.06x10°

4 0. 44 2.75X10°

5 0. 54 3.44x10°

18 1. 96 1. 24X 10"

30 3.26 2.06x 10'°
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Table 3. The determination of ds3 in poled polymer films

d =1.50 X 10°°

(12)

second harmonic waves

The a value optimum incidence Transmissjon dyy value
Sample in equation (15) angle 6., factor ¢, (esu)
DR-1/PMMA 0.62 69.7° 7.68x10°? 8.32x10°°
CEM-MMA polymer 0. 167 83.7° 3.23x10°3 1.86 10"

Table 4. The variation of d33 and 6, during accelarated artificial aging process (at 100C)

CEM-MMA DR-1/PMMA
Sample
8.(°) das 6.(") dyy
0 B3.7 1.86 10" 69.7 8.32x10°°
The hours
24 83 2.34X10°°
after poling
48 83 3.86X10°° 58.7 3.70x10°1"*
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Abstract

A detailed procedure for evaluation of second harmonic coefficient dss in poled
polymer films was given and temporal stability investigation in such system was
discussed. The apparent energy of activation for relaxation from oriented to random state
in DANS doped polymer was estimated. A concept of optimum incidence angle 6, was
introduced and the possible connection between the magnitude variation in 8, during the
relaxation process and the temporal stability is also dicussed.
Key words second harmonic coefficient ds3 , temporal stability, poled polymer

film,





